Selectivity in the Efflux of Glucuronides by Human Transporters: MRP4 Is Highly Active toward 4-Methylumbelliferone and 1-Naphthol Glucuronides, while MRP3 Exhibits Stereoselective Propranolol Glucuronide Transport.
Xenobiotic and endobiotic glucuronides, which are generated in hepatic and intestinal epithelial cells, are excreted via efflux transporters. Multidrug resistance proteins 2-4 (MRP2-MRP4) and the breast cancer resistance protein (BCRP) are efflux transporters that are expressed in these polarized cells, on either the basolateral or apical membranes. Their localization, along with expression levels, affects the glucuronide excretion pathways. We have studied the transport of three planar cyclic glucuronides and glucuronides of the two propranolol enantiomers, by the vesicular transport assay, using vesicles from baculovirus-infected insect cells expressing human MRP2, MRP3, MRP4, or BCRP. The transport of estradiol-17β-glucuronide by recombinant MRP2-4 and BCRP, as demonstrated by kinetic values, were within the ranges previously reported. Our results revealed high transport rates and apparent affinity of MRP4 toward the glucuronides of 4-methylumbelliferone, 1-naphthol, and 1-hydroxypyrene (Km values of 168, 13, and 3 μM, respectively) in comparison to MRP3 (Km values of 278, 98, and 8 μM, respectively). MRP3 exhibited lower rates, but stereoselective transport of propranolol glucuronides, with higher affinity toward the R-enantiomer than the S-enantiomer (Km values 154 vs 434 μM). The glucuronide of propranolol R-enantiomer was not significantly transported by either MRP2, MRP4, or BCRP. Of the tested small glucuronides in this study, BCRP transported only 1-hydroxypyrene glucuronide, at very high rates and high apparent affinity (Vmax and Km values of 4400 pmol/mg/min and 11 μM). The transport activity of MRP2 with all of the studied small glucuronides was relatively very low, even though it transported the reference compound, estradiol-17β-glucuronide, at a high rate (Vmax = 3500 pmol/mg/min). Our results provide new information, at the molecular level, of efflux transport of the tested glucuronides, which could explain their disposition in vivo, as well as provide new tools for in vitro studies of MRP3, MRP4, and BCRP.